
AJjS^Jt. 



-a^U ^juxi 



■o.'iifl(| lliiiji]||i).o.'inll pilnlll nnlnll iiiiiiii 




<_jigJtl <— «jjJQ]1 j^alj^o I|_ iooA^Jl tfJLA (j-uJjjG (_yigJU l_<jjJuIIj <_jlalt ^_tLuil <LoL*JI 4 <iu<ijJ,l Cjjj^ 






( Jjti ) :3jull 




(j'lgtil i_ujJl1I!j (jjJ-iJ! *i _J-ClU ioLiul 4 i k i iij^Jj Ajaj^ta ,j5jJL>J! *-J-«-»- 




&1426 iJjl 4V,Mi\ 








JbL^Ill 



glial < r< jtl La^Ijl-C.} ^_ ^_c jj Jl-^j ^.L-Jj^^JIj 4 2JLftHXI 4-4— <-uL-u2l CjLcjJjlII 4_u-Sj>JI 0Jl-& ^j <a tia jj 

. A A <\C £jjjL£ ^\ 4-^LisVLj A-xjLjj^^aJI j^jIjJlJI pl^jlj j^-l^VIj C-Jj-iJlj lJij^juJIj Cj^Li^jJII 
^jia-ju (j JJ^~J Q-^ £i tl 4_2j^1sj ^pl < r< J) j^j tia ">o 4_2j^Isj 4-Jjl I^j tl CcJjIJj J 7t*°\ 4-_4jUJI 3jLJ>wjJI Lai 

.4-JUjlJI ^jjjLClJI 



: ^JlI^d icjj-^ 4-ijjjJu 4-*-^*. 1UZ ^_ 4-u-2j>Ji ^jlA CjIjL^c (jA^- 4-^^^' c^-y 

4_ijjjJu 4 f^t^. 1 / 4Jjl ]n n\ t 4-4JUj| 3Jl^jj! 

4-ijJjJu 4 <^*^ 34 (jjSt-jJl ALkaj tijJOJ! 3Jl>*jJ| 

4-lJJjJU ii^> 34 4-^Dj^>J| <]£jLj tijuljJI 3jL2wjJI 




4-pJJL 



.^tlli ^JUXl 



-cv'irT>o ll ii ijnl llq -cvi nil pilnlll nnlnllri TqH 



- i 





* l iM^I 



£.Ljj^^=J1 cjLu-uL-u! 







*b>4&l uLuuLui 






17 :3d^i<>t^dftitUtt£*lti<2&»li 

. ( 1 ) J*^ tlljl ^_ I ^ <: -—» 3j Jul ( . c-i^=3jJ <L-ulj_i J^JjJo L>^ LT^hL^^ 31 ^' J4p-^' ^ *JJ ^tJ-* - ^^ sJ < ^"""' ^JL3 







y^J^^ i£J^LA (j\j£*)LL !§_ CjLjj^I^JIj Sjli Ui^ajJ L^J ( 1 ) J^ 'V 









( JjJJ)u!jLt«LSyULSyW 




^JljlJ 4j^L-u_4 iJbe_tIuJI i_c^j-ll CjLjjjj^-lJI ±S^- ^jj_^3lj_j (Z) J*^ mi tl I2_ 1 o*^ ^j-ll^luJI (Jj-^ <--<_^3 1 j^=J I 






i*^! 



■^ 



\ 



\ Sum 



V 



f 



jl Jl-II CjLjj^IL^aJ} -iJL^L ^jj_^3lJ (j\ CJJu>iJJ 4 ^J-^ SIjJlJI *_4 4-LaJ IjILc j^. SjjJI Cj Ljj^L^=Jj C-<jL^d lij La I 
jIjJLI CjLjj^IL^aJ} (J^ + J J <T< S L&Ju£.j 4 oLjj^L^aJI 4-uL^J J-&J c-JjJLLaJLl ^JutJI < h i^t\ ^j-^ (Jj91 SjjJLt j^jiw 2I 




3j^>Jl CjLjJjj^It^a 1} (JlJsjjl TC-tisjJ (3) J^3LulJl 







-itj-tt 0Jl& ji^Di (j^J 4J-l^j-4 -ilj-4 ^J} (Jjjstlu iJujL^V 4-xju^_x^) eiSjjJaJ ^dj^juJi Ju£.j Cj^U^j-^^LJ! ciJjJL-u 



(4 ) J^uUI 4_ U^= oSL^^Ji 









( JjJJ)u!jL^LSyULSyW 







I — == -*-®-^ 1 

+T >.**' rv 



7« 



<QS» 






I —~^±r^ 1 

A ~*~ -* .- IV 
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^Lub^luLtiWl 
t(R )oSLj d ^-itl i«jUXI ( 1 

rv — U/l , U — IV w^- O^i. l£^' < r\J^ U>^ ULD^J '^ lt^-J ( " ) (\J^I ^^^^ (J-^LSjj jW-^' 

*I , I = U/R 

^iILZu-aj 4-Laj J4H-^> 3jui X 4-ajL2Ju = cJj-dJI 
7tSulluj^ 4-Laj 4-ajL2Ju / cJj-dJI = jLp-5> 3jui 

: CuJj^JI ( 2 

.( 2^ :j ^\\ i^ijji s^sji _^> ^b^aJi ,u;,Ml) . ( V ) cJ>aJI 

( 1 ) jwCjJL) 4_J j^cjji^ 3ju>*ljJl 4_4jGJu (J-l^j-4 *_LaJL<3 ^_j^_^j cP~^' ' ^lA^ 3 -iJL-C- J-^ UtH"^^' ( "^ 

. ( A ) (j-"Lf^ 3Jl^jj 

AjjLLaj j I jj 1 1 j j < ^ a (1 

. J^>3 ciJ>L^f (3 
La? 4 jjlUjIt (_) t ^ U^ti (jr Ibw Cj^Lx^jJLLj Ijjj-a 7-Lu-^_tl <J j 4 jjlUMt (+) t ^ U^tt ( *^ c jLp-M igj < "J ^P* 
( + ) c-xla-SJI <_^>- ( -) c-cU-SJI {jjQ> J) Lta Ij L^ji I Jl& (^l«-a jLp-M ^L>ol ^j o^3l£ £)>^=lI3 oLjj^L^=J VI 4^dj*>. 










( JjJJ)u!jL^LSyULSyW 




3jJu-^_4 4-XJUj^^D ^J^'-^ 7 ZUL ^3i ( O ) (J-^3LulJl 







4jjLlaJ 



*^- J * 



3j^5l^ 



^Uj^3 7-LLi^ L^fJ} t 3LjUa^3 ^J^'-^ 7c-ti^JJ ( / ) (J^3LulJ! 









( JjJJ)u!jL^LSyULSyW 



vl' 



£ilM 




I 


L„i 




J 



^f* 



^jLLj 



(j^-tS) 4jL^>- ^^^J ^fe^l <— 3Ll^-4 4-xjL)j^^3 <>J^-* ^-^J^ ( O ) (J^h Mftl 








,^^*5# 









>MI'/ 









( JjJJ)u!jLt«LSyULSyW 







* 




3V 



(10)J^JI 



(11) J^Ul 2_ U^= . ^IjUl s^Sb 3^1 jJI 















iv 



vM» 






(11 )J^,,t,tl 



^llU J-u^p JLl£ ^3<iil(i ^1I>l1I (^U 3j^I 



lijljljl 


C^l 


^^jLl^jv 


ttj^tt t^tV^'"! t /!»#>» 


i^jLc l£I>1^1<^I 


jLUI ciJM^L-ul 


Clou 


£j>« 


J^>JI Jj^ 


4j^ 


4 ^ «♦/>» 


9- 


J-^AJ 


J^3V 


oLaUI ^jlx) < rtll SJLx 2- 









( JjJJ)u!jLt«LSyULSyW 



lijj l£>^' 3^-La-oJ 3 








4. 


oooooo 



(12)j^jJ 
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( JjJ^)UJjLjty/LSyULSyL4 




5JL>. lL_j < ^ IlSjf (^JlJI ?.\^\ ^jfcuj^A aL^I (▼ ) 4_4^VLc. fc^^i tiilij 4 Bj^^jJlXI ja^Li*JI J a j '^^ J^t 



(fl^ia^ijA)fbVi^l^a 


j^Lall 


i» 


(wj 


^> 


V 


^juklUJjQj^ 


VoSUluMl 










^.Lj^^lt i-u_uL_u^?l <]£jLlU i^jjuo 


1 










*L><j^-ilt 4JLsjJLl ^IjJLl * t^jf i^j^-A 


2 










^j^^JI jSVl iijA^ 


3 










ajVI ij^t-ua^lj 4dJj-i]| 4-^jl^ 


4 










4_uL>j^^=JI j^ljjJI pl^M i^jJUO 


5 












6 










J-^jlJI ^.L(J! <LO^<-aJl JlcIj^ J) < < LaJ 


7 
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( JjJ^)UJjLjty/LSyULSyL4 




U)JUI(«J^j 



c-jjJuJu oLajJjua 






















(5;mij2jijA)fbVl^i^ 






♦ ♦♦♦» 


♦ ♦♦♦♦ 


♦ ♦♦♦» 


♦ ♦♦♦♦ 

JAW 

♦ 


♦ ♦♦♦» 

♦ ** A 


j^Lall 












„\ sj^^W 2 i,,\ ,,S\ ,V\l,tl iii^1 


1 












^Lj^^lt 5JL^jJLl ^IjJLl fl^f Juju>o 


2 












^j.^^-nitt j^Vt JuJu>o 


3 












ajVI ij^tj-^Vlj iC-Jj-ill JuJu>o 


4 












i-uLj^^tl j^IjJlJI f I^j? JuJu>J 


5 














6 












J-**Jt ?.L<jI 4_<s>LjJI jlcIjI JyJ^i 


7 






12 




4-pj_* call 4 £>>*]! 4_^=JUJLl 

-cv'irT>o ll ii ijnl llq -cvi nil pilnlll nnlnllri TqH 



fcs 



J 



.5 



3 



2 



* l iM^I 



AjjLLa-Jl 







L&jL-Liiw| 4-Sj^Isj L^jIj^Ij 4.jjLU_l!I (^^ic c-JjJlL1I c-Sj^juj <j) 



4jL^J>* 



17 u^^i^u^an^ujv^ai^^i 
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( JjJJ)u!jLt«LSyULSyW 







.L^-JJ i^L>Jl Ju£. J L^Jtlu-u^iJ Sj^feL** (Jt^auil L^Jj^J 
JjLi-u ^_ (pDOZ) ^^L-^jJI Jlu-o^djI <^LjJ (pD) ^^L-^jJI (JlLc (^O-iillie^ (^G-uJul^ (j-lIbt-LajL^ *-*-^J J^£. 




oLcL-ail oljjLLaj dUji^Dj ( dljj .^j^jj^d ) i-xjLjjH^=JI 3jl<^.V( Ji* £sL>* oLjjLLaj (1 

(J-^lujj 4JLL-U cjLjjLLaj (Z 

LJ 4-iliw|jJI 4-4jL2Jtl ^^Liiol _ 1 
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( JjJJ)u!jLt«LSyULSyW 




(^LW!^^)3jJti^l (1 




(2) J^lll 2_ U^= oLaJu^U 

4Jj-^-<-aJ 7-|jJ2l (J-U ^jia-^L>Jl jJj^^J tc^-cujJ 4-JuuI 

^jijjj LULAj ji^D? r'j-^^' <>jl&j (pbo2) ^^L-^jJI jjMf^jf ^Ij ^ cr^^ (j^ H>^' ^^ l£>^ 

(3)J^,tl 




»-.'_ H$Ji i*-^ 

a^I^J UiljJI C 1^V! <jru (3) J^lAJI 
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( JjJJ)u!jLt«LSyULSyW 




tulJlJLyJK 5 

£)_4 j-~>* I -iJL^-J i_L^J-ll ^IjJVl (j_4 ^JL^. ^j_4 3jLJ>w|jJ| 4_JL>J| *Jj-^-JJ Lj^UkJI ^j-4 ^JLC ^j-4 4Jjl Ujtl (JJ^nTl 
4-JL>- J-^3 J-^-* 7-ljJVI -^JLC (jL^3 1 1j* £-^3^ ( 2) ^-Jj-Sj Jfl> 3 JL^Ij 4-lIjk (J^3 ^^iaJUJ 4-JLuJI £-|jJVI 

( 24 ) jf ( 12 ) j I cJ$£ ( 6 ) jl^>. ^^ Jjj)i^*fcl] ^IjIJLj L^tliAj *_* L>L>JI ojl& JjuaZuj 

£-^JJ (^jJI ( 4) J^ mi II c j-^oj .dJ$£ (12 ) LjjLLajJl J gy u U*~ ^IjJlJI ^^ L*-A Lj>L>- (6) Jj j^jj 

i_Jiw| jJI t-IjJVI 3 ^=3 j tfuj ijLu-^ ^| ?:Ll>o V pj^Jt I jl&j ii-nj ccstTia L^j (j-^uij 4-ujL*. c-jLL^I cjIj ijjLLaj 




_oJL». t_iLLi2l cjI J ijjllaj 7=-ci»jj (4) J^— liJ 
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( JjJJ)u!jLt«LSyULSyW 




5JL>JI ^jl-a IL. L4W 4jjLU_JI JLllh-uI e-oo ( (jia-ul) ^jjL i^^M-c j^k ^^-j ^j^-^' Cy^-^ S^Lcj c-JLUUj 

(5) J^^tl^U^. UI13 



j**Af( 4mJ,£ 




yjuljulb yjuJ/ 



4 j^-i jTidU^>lj 4jjJu^5 ^.Ijujl ~c_J 

.J^LjL^tjJI ^jL^3uC ^_ f-t^il < T '-^S-<-n 7-jljwC J^JJ _ -J>- 

JLjJu I <^J gj>» £>^ V Ju jj>. ) ^JJ ^jL^auc ^a AJjLLa_JI <J-2JJ j^jjLl^ 4jj*C — -i 
^ULl ^j}j^=3 Ju ^U^jU^ ^LsjIlJ ( 3 ) <JI J^J A (j^jsis*. jui (1) 4 j husjjlI I aj2*l^=3 l.O 4lt^li^D (^JlJI 
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( JjJJ)u!jLt«LSyULSyW 




JujLti f-Lia-AJ ^)ia-^L>JI J>j *u Vjl ^.Ltl / 4-LuJ 

( 6) j^^ti 4. u^i lJi^jli ^^ljLj 







J 


^ pbUa*£Lal* 


■31 


s J^*^i^ ( 


,*>.&> ^ — ' 


r^**^, tJjJtli 4*ji jiUA* 



aJlJ^Th-oj ^IsLLa-a ajIsj^ ^JLa^-gjl ^>^L>>.jJl c_Jj_lJ2 1 C-Sj^LaJj ^)ia-aL>Jl 4-^Ll^d L^-p 4-JjJ-d J^LaLLc <^i£. 
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^j-^ i_JL-uJt 7-ljJ^lj ( pD02 ) ^^L^jJI julujl^=dj] ^Ij ^ 5-^jJLl 7-ljJ^I (j^=^u ijj^tAtl 4jjLU-JI IL. 

CL<-J^-L^=JI q^i <>"*. ^j_4 ^jj_^=ljj ( iJjJL^m) 4-Jjl Ujtl (JjLi-uJ ( pD )j^jJLj 4-J j^C^J J ^ li < a*] ^^L-^jJI 

(H2O ) j^jJLj ^J j^j jU'nW ^Ulj ( H2 S04 ) j^jJLj 4-J j^j^J 

4-JuJl iJ^ULtl (-■ CLOT*. ^sLl^jJ! OUJj^} ^J| (JjJStHjJ CtJj 1^=3 Jl ^J ^3 ^ ^ *_4 i-C>*jJU THJ-lV! J^.LaHj ( 1 

Pbbo2+h2so4 ► pbso4+h2o+o 

Pb+H2S04 ► Pbso4+H20 



< j ^ jUj j (JjJL>JLl i-^ln^D j^^Vilj LxjLl^-^d 4-J^LjlLc 5JjLclc 4-JL-clJIj 4_l^jJLI 7-IJ-J2I ?c_u-^-j dJLta jLL 

^1 gJ 1 u| (j ^=3 oU jLp-JI 4 Jfl^ L^Lj 4t r f.ffl C-Sj^UJ ( A/Jir ) 4X.L-U / J^-^l 3 Jl^^J 4jjLL_JI iju-u ^-3j**J 

. (J-Ul/3 (jjzj (J^-^ ij^ajJI a1-4J <^^* 4jj1 Ujtl ^a 
: 4-u 2I J-^IjjlJI (^^ic 3 JuJu>JI 4jjLU_JI Ajuuj lJl^jIu 

rtjJVI -^JlC 3_^Lj)>J 4jjLL_JI Ijulm -*lj)3 (1 
T-ljJ^I ?-Ui(l i^L-cuC S^Lj^ 4JjLU_JI ijU-U -il-ij^ (^ 
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: 4-JuJl JjjJoJI (^Jl^u CjujI t^jtt ( ^j/<^~ C^-^J 

: kU / jJUrfVl i-^JjJU ( 1 
:J13L. 

( 4-C.L-u/ j^-Lxf 100 ) 1(3% to AJjLLaJ 

(jjj M<r 3 jJL j^u-^iJ ji (j-GcL-u 3 jJL j^-l^i jO jl 3 Jl^Ij icL-u 3 Jii j^-ual 100 aJlSj £)) 4jjLU_JI 0juJ (j^n <n 

<L>*j_i ( 1 /.O _) 3 tia a se 1 1 . ' Sjlj^j^l Cjlj^j^ Julc 4—J-^ «^0 3JlJL j^jjJlj JJljuc ^j_^ AjjLLaj 4-Lkaju La ^jfc 
j^jjJljJ Zjul *^ a i-tlaj 3jia ^_ jLpJI ^j_^ 4_p^3 j^.L-^3 1 j^-j^jso ^-i^. 3jJl_2J! 4-jJlI pj-^' '^^-^J^^-^J ^-dL^ 3 

. 3jLlloj1 ciJjL?e-4 

c_3lj>* (jL^auc 4_ ^jj^j>ijj < -jl U<Wi i g U /^j lJl^L>oj < J jia > ^.L^j J-coju ciJJj JlajJ ^Ll> Pj^ (*-* 4C-L-" 
da S<* ili-ilc 4-JjLLa-xJI a| Justlu-ul 3_iLcV 4jvL>JI Jiic. j. ihjla 3jJL 4jjLU_JI ^jj^io c^J-^ 5-Sj^laJI 0Jl£JJ 

CjlcL-u J) 3 Jul ^jj^-LuJj < rt rt V tl ^)ia-^L>JLj 4jj 1 La j 1 1 ^J-^ 

: ^L^ i^jjt* ^A 2 - J' J^^-"^' J^ 

c£LLc^L<-u (^^ic L-^j^>^ 4jj1 Hjtl J-<^>J 3j^jlx^ 5-jj^. a I jL^tTn-ul ii.Ldc • 

-20- 









( JjJJ)u!jLt«LSyULSyW 



(8) J^=lAJI 4_ U^d L^l^=3 a £>* U^J^ ^jjLIaj-^ <J-*>- Sljf uo^ajj 




4-jjlUjtl J m^> *-3j ^LdJjio (8) J^ Mitl 




AJjLLa_JI *-3j 4-2j^U tca-ojj (;/) J^3LulJI 



£,.lw J50J 




AJjLLa_JI *_3j 4-2jjJs 7c_a-ojj ( 1U ) {j^=3uux 
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( JjJJ)u!jLt«LSyULSyW 




3 JL-I L^3^j3j J] SjLlluJi a| Jl?cIL<-u! aJLC 4-ILs. ^-<2^^-LLrju!l £.Uj| AJjLLa_JI ^jj^-loJ SjLu-uJl ^_ ^jj?e-Ja]| JlIj.4 aj_2j 
jl_3->. J^j^U ^j-C 4-jjLLa_JI (jjse-uu ^-^o L^JLi^. 4-jjl Ujtl cJiJbjj 7-|jJ^U ^Jj^-^aJ dUj ^j_C 7^J-jlj *LjLs ^hj-^ 

(11) J^^ft 2_ U^= .<^J! 



djjLh+Jl JJtJ JL& 




(jjse-jJ! jL^>* (j-4 4jj1 ]n i)\ {j^e-uu 4»2jjJs c/Sf^V 11) ij^~^ ^ »' 

*_*(_) Jj_<-uVl cSjJ^JIj ^ jjlUMt c_c^jJtl u talll *_* ( + ) j^^Vl e-SjJ^JI jL^Jl dLLi^a J-x^J O 

^ Jj^^=3 11 jJU-^JLLj jL^j>JI J-l^jI *u AJjLLa_JI ^_ c-JL-oJI j La-SJl 

4jj1 Hjlt (j^tuluj! (j-^J -iJi^- CIx-lSjILJI 7-lLL<3 ^JjJs ^C O 
C-J^ ^C Ju^J (jl <--c>iJj 4jjLLa_Jl C-Jj-dJ 4-u-uLLtl 4.-^_l2j! _}Jl>* ( V ) C-Jj-dJI JuJu>o 7-LuLa J^jjJo ^C O 

J-JLoJ AjjlUjtl 
CjVL>* ^_ (J-l^-3 2 I J-&J ^.^-La-JI ^j^ 6 -^' J4J-^' ^^3 ^JJ ^jJ' 4ju-u *_4 L-lloLuj £)] ^-^J ^jj?e-Ja]| jLp O 
Cdl^s liL^ 4JjLLa_JI 4jlu-u ^ m(T 1U/ 1 4-lluJ ^JJ U^L-clS ^jj?e-Ja]| jLjJ (jJ^aJ '^^rP* '" JJ ^jtl Cy^-^ 
lXulCJ .CjLcL<-u ( 1U) (j)[ J Lga-J 3 JlJL j^j_^I (j) 3 jL-tl/ jLpJ ^?t-cu-J i£.Lu/ j^j_^I (jU) AjjLU-JI iju-u 
4-Jjl H j tl 4.t-t-o ( d ts> ) J J (J '^» J (j^fc-iuJl jL£ (JL-3 *-ji^.<.u.Jl ^jj?C-JjlJ! jILiw! jl^ H ts~> Z 1 4-jL*. ^- ^jj^.lu-J| 

JljIjJI {ysr mi ft £)V ljJ-2 ^jjst mi ft jl $y * *^~ (j) Sj^iLu3 ciJLilg. e-^>o L^L_>JI (Ji^l-i Bj^jII^d CjLcL2^ 
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( JjJJ)u!jLt«LSyULSyW 



(^jij-j ^JLjJLjj 3 jjl Ujtl ^jjlLl^ J^ uj] ^1} L^LaSLoi.jj LfeS iiLauaJI B^Ltl < aijj ^IjJVl <j-uj-2j <_< 



(01.265) J-«li^Jt (>^aj! iJU. J*. ajjII^JI iili^D sjLj • 

: 4_<JLl!l Jj^laJI (_£Jt>-l aI JtielLuol ii.Li.lc (_<j>o CjLjLLaj a JLc (j- 4 J~'^~~ (j- 56 -" 1 "-*-*£■ 

eJlilll^ubjtM J-wp ( 1 

jl».| isu-u ^ 10/1 j^> ^jj^aji jL^ ^ <jgiuu jLjiJl 4jq^j ( cJy* 36 = 12+12+12 ) cjLjiUjti 

(12) J^^Jl^U^j^cf 12=10/120)^jcL^oL^LiaJl 




^JljjJI (jjl^- CJUjLLaJ 3jLC tlaJj 4-2j^Is TctisjJ (1Z) J^aiulJl 
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( JjJJ)u!jLt«LSyULSyW 




jl g-w u Uju jl ( t l->jj cjLjjlUjtl Jl^I clJ^ j-^j clc_jIj clJj^JIj . j^-^t 360 = 120+120+120) 

4- 1 o^ij^-iJ-al 36 =10/360 ) (jj-^aJ {^xlA tl jl—u SjL-ij C*J$£ (12) ^j^C J-JLSj j "f^l ^ni tl 

(13) J^nrMI 




(^jl^jJI (^^i^. CJUjl-LaJ 3 JlC ^jj?e_tl/ 4»2jjJs tc_a-ojj ( 1.5) (J^~" 3 "'tl 

( £!>U! + ^Ijil! ) d>ii! ub;Lk*l! Jxwjj ( 2 

: JLJ1 _j*JUI JL. 

(j-TtAll j\-fr>. il~<u>>j (10) J^—i Mitl £_ 1 o^-i (^jljlJl JL. <j-Ct£.j^j>Jt,(j JljlH JL. ^jOjjLLaj (J^= 

cJj£24 = 12+12 jLeJ^iil ^liia.l 
( i£.L_u/j_Lj_df 120) ^ La »" i^jj^stA J^— (jl d.>-pv j-t-ual (24 =10/240) (_gjl < n" ^j» tW\ jl_u sjul _2 

(14) J^lAJI 4_ U^j cjLjLLJI itj^c^ (>^<ii i-aL^ jLoJI Ijlaj 
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( JjJJ)u!jL^LSyULSyW 








J 



120 Ah 



12 f 



120 Jlh 



u r 



in 



lZOAh 



if- 






,^JjJ* It. 

♦ JJ LgajJI 4-2j^Isj AJjLLa_Jl pJJ (- iujl>iJ ciJJij 4-jJuJl Jjj^LaJ! ^Jl^*} A jL^tTLt-o I J LlL>. V I jLp C-J LujL*» 4-^JtXj 

(J) ^j3j I2_ (jjJ M^tl (^^i^- Ji^>»jJLl ^jJI c_Jj^iaj £jJJI IjuJ jLpJI Sjui c-jL-cl^ ^uJ 
Lglj^ j^iVn V ^^ AjjlUjtl *UJlSj ^jJI aj>UI jLlII jj1>j j^-ual 150 = 3 <♦ 50 : J^JI 

cJ^ 9.6 £>£. 

(J^Li^ 4_^jJl2j » .ilaj < u-J (^JlJI jLp SjL-tl/ £jj ^=3lJ j^_l-^I OUU) Jijl-JI J-C j^jJLjJI Jjui-d AJjLLaj : (JU-4 

jL^Vl jLu sjui j^^f 250 =2/ 500 : j*ji 
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( JjJJ)UtjLtwLSyULSyL4 




Lii^^lL^^^UI^Uull (3 



^OmJIjLu^IjUj 


4>*il uLJIjWl iJLft 


^^f 150 


t~U <»jt^ ' «1 4 ♦ »j| 


^^f 180 


t~U <M^ ' 'J <**' ' " 


j^] 210 


<~tl ^'Ji^ ' <<f (j 1 4~ 



l^tl>. juju>oj 4jjLU_JI i^li^D o-"L^ : <Jj^' od^^' # 
4jjLU_JI jl^ jLniwI t^liJl ^jj^jJI • 

4-u-uLdU (J-<^su! (j-oJ^Ld O"^ 

4-^^l-<-a]| £.! Jl>. (J-ojJ 

Cj-cJjJllJI (jL^=3 I 3jL^>Jl 4j^HJ| 

(jjp. AjLiIs Jjj^a 

^jjlj-UJI ^-jI^i (j-^ c-jj^SJI 

4-AjbljJI CjIjU^JJI <j-o-l! 
4-i^ljJI CjIjLLSJI (J-ojJ 
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( JjJJ)UtjLtwLSyULSyL4 












j»L&l^l 
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( JjJJ)u!jLt«LSyULSyW 




(15 ) J^i^tl 4- U^ ajjLI^I ^ J^ ^LUI LijiaJ! Jiot (1 



^ ¥ - u ' u - *,j£ 




.*-* * j-v sfv ■ ^■L-- ^ji^- iV-^i 



4jjJjlJ1 AjL^JJI ^j^juC^Lj £)] (JJJ j A W* < ^J*^ i^lj-*jl cI^j^^Lj 

4-^J^ (_ CLOT*. 4-L>*J-4 jl 4-JL_u BjLil Cj| J ^l^jt ciLIaJU (^jJI 4-3U^=3 \\ 7r J"*- Lg3J ^j-uL-S-^ (j^J-^ (J-C (4 
j^j-ll j^-tluJ C_3j_<-u AJ^-Ld <J>*j_i (^ / ) ^Jlj^^ (J_>L-aJI Sj!j^>w <J>*j_i CxJL^d IjI iJL*. (^-^ J-iL-aJ! Sjlj^^ 
Tc-j-^juaJ ^Jl T^LonJ V 4-^Q^=lJ| Tc-i^uLgaJ ^j-uLl2-^ 3£.|jj3 Q^^aJ Lfcju£. j^<L-^j| JJ 

.( 10 _ ) 4^li^=JI ^J^- t^aJ (J^Ll2_4 3?.|jj3 CxjL^jj ( 1.250 ) CcjL^jj AjjLL-JI (JjL-u 4-^li^D <J-"^ jL ^ 

1.240 = (0.010 - 1.250) £ , t ^ ^i!^JI ^Li* u\j* 0* *~j^ M 1 ^ (**>» h^l o% ( 0-010 - > 

Ofc-L56JUa]| AjjLLajJl i^li^D ^^ 1.240 Jji ^jLJI Lla 
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( JjJJ)u!jLt«LSyULSyW 



^jjst-tluJI jl JuLc j <j-"Lf^ (J-^ 3 ^^ ^^^^ Lt^"-^ (Jj^^Lj 



^t-jJI jl JuLrt 


^~ "SJJ, 1 ',!' J" 2"<M"^— i 11 ^j ,,1 iSa 


ZlOO 


1.265 


X75 


1.225 


Z50 


1.190 


/25 


1.155 


A^jU 


1.120 
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4JjLLa_J! ^a-g&^lj (4U) ^j-^5 jW^ r^J^tlu-u! 
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( JjJJ)u!jLt«LSyULSyW 




1 .225 ^ AjjlUjtl i^li^D J-2j V jf 4-^>ij . 1 

jJjJll (,2) ^j ^^i^. jLlo*VI c-^j juju>ij 7-Lii-^ £-*-^j -4 

^^ ( _) ^j_(-uVl L-bjJaJlj ^ujlUjlt e-cjvjJLl <^UMI *_* (+) j^* % $\ c^jlail jL^>JI e^lji^l J-x-^jl .5 

( 1 ) ^j3j 5JL>.jJLl ^^i^. jLlo*VI p^j Ju Jl>o 7-LuLa *_x-o . / 

liLLULl jL^f (jr^- J c^vVl jfJjaVl q^Lj-S-^ ( da^V) clajj^a J-x^jl .8 

jLlJ SjL-tlL J*J_<_4 2| (j^L_tIL<3 (j^-Sj (^ **<"*» 4-Jjl l^jtl (j_4 C-JjJ?t-<-U_l! jLpJI B^Lj^J ^-^3U?tlLJl T-lJLLd J_i! .y 




40 ( j jLd jW^ ^-^j^ (16) J^-> A 
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( JjJ^)UJjLjty/LSyULSyL4 






-jllaSVl ciUJ 3b? .2 



j»Lyi^i 
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^J 1 SjLVI j jj^IjJ! Ji* jLlIU a^lgnnU *l>*Vl ^l^v *UL! . 1 

(J-a-x-^jjJI aJl-C ^jL^jtlaJ <Zl_Jjj ( j^-j-^s^l e-Sj^-UJI j_A ) 4 jjl Ujlt c—^^jj^l cb^UJI *_xisj_^ JljJu>o .Z 

CJjU>0 <j) (J^=3 ^J ^"^ (^1 (^-iLdJJ 4JjLU_JI L-blj^U^ ^_ca^3L3tJI 

SjLlujJI ^-ujl^. *_4 (jujLC<Jl CjjJl^ (^^LajJ Cj-JL-oil u^da-Sju £g Ju_l4 4jjLLa_J! O^Lu-^j J l^I .J) 

C^-j-ullI a|j^ j^L^jla <Zl^ Jlaj L^jL^=l^ £y* 4jjLL_lJI JjI .4 

J^-lLsJj (j-^* 5_^jJl2J! 4-jjLLa_JI *_4 ^-j?ej>J! 4jjL_tZL<3 (jj ^=3U £)) C-^o^ 3 JljJl>J! 4-jjLLa_JI < . /<: ~^J • / 

( AjjlUjtl SJlcII ) 3 JLC.L2J1 ^1*. 
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( JjJJ)UtjLtwLSyULSyL4 







(fbVlQiAjijA)fbVl^I^ 


j^LuJI 


i» 


(WJ 


4»> 


V 


&ukIUJjL^ 


"A+*jSl\u\ji4\ 










4JjLLa_JI CJUj^auC 4-£j^uc 


1 










^JJ '^ U ' " J^ "^"*- * 


2 










4jjLU_JI 4-^Ll^3 (J-"L^ ^£>^ 


3 










4JjLLa_JI 4-jLjjL^ 


4 












5 












6 



C-JjjJLl 3 JlcLujloJ l^J^I 3jwC lLdLouJI I JlA (^^ic C-JjJuJI S_iLcj C-cJae-L^ Luj^ J' ^> 4-^LSJI ^_ 0j>j^L<3 
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( JjJJ)UtjLtwLSyULSyL4 




U)JUI(«J^j 



c-jjJuJu oLajJjua 



















j~^>Lul]| ^a Juj-tl 4-3L-oj c_jjJl<JLJ ^j^3ucjj SJl^jJI 



(5;mij2jijA)fbVl^i^ 






♦ ♦*♦♦ 


♦ ♦♦♦♦ 


♦ ♦♦♦♦ 


♦ 


♦ ♦♦♦» 

JAW 

**4 


>tfLull 












4jjLLa_JI CjLjj^3-4 iSjjtfl 


1 












^iJ (J ' "J ' , -^ > "* -1 


2 












2jjl U ,tl 2'e\~£—, ^ ,,l ,ai 2 *±J^ 


3 












AjjLLajJI 4_)Lu-a 


4 












L>^=-<^' jU^ L$d>^ L>^ ^D^^' O^ 56 -" 


5 














6 
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4-pj_* call 4 £>>*]! 4_^=JUJLl 

-cv'irT>o ll ii ijnl llq -cvi nil pilnlll nnlnllri TqH 



.1 



3 



* l iM^I 



J-4-bJlil (jJSS-caJI ALkiJ 









( JjJ^)UJjLjty/LSyULSyL4 




:f*Lill3Jb^JI^JtA 



J* 

. 4 j j^npj i-t^DjJLl <j_a jJjJLl cda ^^ Ij^ll c_jj alii 03^=^ 6^ 
• ^L)^^ jW-^'j o - ^ 56 -^ lt^- L)-*^ MJ^*-^ ULD^J (J ' 

. iiJLiJ! ^Ij^Vl Jljbinul ^^ IjjlS t-jjjuJLl oj^nj 6^ 



34 uJb^Uj V g2>U) tfjll 
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( JjJ^)u!jLjtwtSyULSyW 




3jLu.uJl ^_ ^jjse-tluJI Jl1j-4 f-^J-^ ( 1 ) (J^= 3L -^ JL 



A-^L-uL^a-JLl ilLUJI Jjj^>o (jji^. J-^y ^P* 3jljfr<tl 4- ^LuLj^^aJl ^1UU L y 1 jj>j3\ jju-^JLl jjk jJjJLI j^Iju 
(J-ajLloTlII Sulc 4-l^Ll^VI (^j^Jw^I *j sy J SjLlujJI llJj^-ssjc (J-l^llLlj ^.jl_j ^.LJjI 1 ^'^N j~ ' at (<u <_p-M 4-^LUJL) 

Ju^-uJ 4_l^L>. <L>*j)j^3 4 a\h\ C-cSjJI ^_ j^Ju ^sLi^ j^u-u 4 La t u\j^ JLJ^JLt jl Ju^ dJ^>Jj ^ r a *%. ^^- JUj-M c-x^sj^j 

.tiJM^iVl *jjb 4- ^Ljj^aJI jLlUI jjj^ ^a iliLUI Bjlj^JI jif ^ jJjJLI dJ}L^t 
k jl_u J I j^tilJLl jLp-JI J-jj^>o (^^JLc J-<^aj jLpJJ cjLcj.S-11 (J-^aj cjI jJjJLI <>jl& ^\ <^al <^jj Sjj-* J-^ 3 
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( JjJ^)u!jLjtwtSyULSyW 




^LjJI J^tltl ^^i^. c^-^J (2) J^ tfoJl 1§_ L^s *[>^ i^-coiw £>_4 (JJ)^"j 




^jj3t-<luj| 3j*->l-i ^.Ij^I TC-A-OJJ (Z) (J*^ LOJl 

j^UaJI (1 
♦♦JU£Vl£ll44(2 

J Sj t a a J^>0 (^^- u Ju ^^ LT"^' S^. Lis VI 3j^jI^ I Jt£.U3 SjLu-a]u A-UUj^^aJI j^ljjJI J^-CJ ?**'"* (*J"^J 
( aJL-qjl 4-^dj^>JI ^£-iU (J-Lt-LUjJ ^.juJIj Sj^ljliu ^JUj^^aJI jLp-51 (J-u-^jUi wJjt f-* - ^ ' J"* 3 ^M^ ^LLLdJj 

(3) J^^tl 2_ U^.BjL^JI ciJj^JL jLuil JJLiul! ^j vUliJIj 

((f)) £^j) 










14 

■bo ^ 

■H: 

Cb 



^J-Lt-LUjjl T^ULld *_A-Olj^3 TC-A-OJJ (j5) (J*^ Ml ll 
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( JjJ^)u!jLjtwtSyULSyW 



jrUj f-I^J? AjM^ ciUjiJ AjLgttlfauJg ( 3) J^ Mftl 4_ U^d JpLttJI aLa? CjI j| JLaJI i^-j-t 4- ^^ t^J^ 



sQt */>> i?jj jnui* 


ul^jll 4** J 


] jj**^* j«i-*a* 


< Cij3Jt Jaiwt j*L±iU 


1 m « 








I r ^ • i 

II \ — ^ / 


© 


P^^^^^*|MWMMl»iM»^-----. -^^ ' 1 B "• 




in 





^j-uLl2J1 3j^J>*I 4j>*jJ 7C-1-OJJ (j)) (J*^ M)ll 
■ ^TMitl JuJl^tlJ ( CHG ) jf ( ijjU^ ) J^=Lui (JT l^. -iJL^o^ a| JLJel^VI *-jLi pjJLt! I Jufc 

-»♦♦ ♦ «* ♦♦ ♦ 

(^UJ j^ul/j-d J I j^jL>0 4-JL J*^ uu (jjXC- (jJ^aJ ^J fci>^"^' J' ^5c-caj| jLp 4_l<^3 ^j-uLl2J J^jlL-uJ pJ^-5' I J^ 

jjj-ll 1 j ^j Lj (^p-JI 2jUtjAtl 4-<mj3 ^JJ A^Ju j-lluJ ^;p* £jjJL>iJI Cj|jLu-a]| p teut * ^_ J-^jlL-uJ pJ^-JI \jJt 

( 4-u_uLfaJ| ) 3jLu.aJ) 

:(>*ijja!(JitiS)^Ul(4 

4 rth^eJll CjIcj^-oJI Ju^. tiJ-Jjj <^-5>3 ( 1-5 J 13. J ) (j-U La (J3^3lJ 3_iJu?s^ 4-<mj3 Ju£. ^jj?e-jJI 4jUt^3 C-<_uj 

tj^llJJfK 5 

4Jjl rn tl ^jj?e_tl/ _ j 

L^lxi t^uJ aj^UI jLpJLj 3jLu-oil ^_ i-uLjj^^JI 3j^-^2l f-jf-s-^* -it J-^} - 4-j 



39 









( JjJ^)u!jLjtwtSyULSyW 








J 1 ^ 



<hj# jjf ll-ij* 



. JJJL>JI (JfcU-df 4- ^1 °' ^J^' L>* £j^' '^ J**" '"J J^J ^ 




+w. 


-^ r »i 






^ J 


c 


-If 


V7 





(5)j^,ui 
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( JjJJ)u!jL^LSyULSyW 







Xy 

(6) J^niMl 
j-Ua_C < a D (-. <-y-<^ L^-^ CjI o^r^tl (J^L>^ j^j-4J 4j3lIuj (^Ju! jLp-J' (J* Zj-<£lujl.a 4-jLu-^J ?:LL>iJ.Z 



WJUljLullJL^ -2 




4^.^_ui J-cC 4_t 
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( JjJ^)u!jLjtwtSyULSyW 




(^JlJI daJLc^JI rtfcf 4J Ijjj^a 4-jjl Ujtl ^j_4 4_liZ1JI CjLoII jLjj ^1 jL_aj *CLj^ u La]a 1Z ^j-a ^j j_^3lLji^ 

^lJI cj! ol^UI ^\ 4-^Ll^VLj ^^pJLl jLpU jl^j-^j JlIj-II -*jJ^j *^^-^ oLiLa jLu Sjui I2_ rt^~^ "*^Lj 

. JlJj-II 7TJ^>J jLp-JI J JL^J>JI rt H M 

1 jljj lIlLI aj^UI jLpJLj SjLu-oil I2_ 4-xjLjj^^3l!I Bj^-^^I ^j-^^ -il J-aj - c_j 

: 4-JLjJI J-^aljJtJI ^Ic ^ujubilLs 

u t fijUllUI JL>JU s jui .1 

JL>JLl Ji-b J-^J-t! 4^=s^>. i^j^u .2 

cjLiiil ^ jig. jf J-^>t' J>^ -3 



jUUi jUjh« 




4^ja]| (^^Lj 4Jjikj 7=-^JJ (8) J^ Mftl 

-42- 









( JjJ^)u!jLjtwtSyULSyW 



^ Q^ajjj ( 9) J^i^itl 4- U^i t^SL^all jLUI JLiJjS] ^j>UI ^rrnMlUl JL>JLI £^1 4^aj 



4*JJa* uLliii 



uLa1( j*t -M-t / j>Jtll 




jljjJI jjua*U 4-i.o-XJjJI ^IjjxVI 7=-^J^ ( 9) J^ uul\ 

: J3 -Xl.l 

.jljjJI jjl^jlJI ^Ij-^t c-<_uj^ J^dGJIj ^.Ll>oVI ^jL2j c-J i^i\\ juju>JI ^j-a -ij-^. j-^j 

c L^jJaju *_d (JJuLluTu *_jLl^ I L^J 4 LLaJLLoIdJ J_jLSJ! JuJl>JI £yz c (j\^=3J$ J*^ <2> ^-l£. ^jLU-La^ Ls-&J 

.4-xjj^L>^ (^j^lj 4-jJL^tI/ c-jLLa-Sl icj_<^jst4 J^— » lIiJJ 

:JL>J,1lJiL«.3 
J^jjJs ^c ^-juj^^d J*^H ^t^ J^ .pjLLaJj JuJl>JI £jj$ c.cia (JJ^- < flij t (JjJ*^' (j-^l^fcjul dJuuM ^c lJiJLc J-&J 

Lwfcj .cJiill c^ljJsl jl>^( 3 £!>» (J-^3 J} (J-l^jj ^l^p^ .(JL>iJLI < kl a J j cjI ^^- Ati ^c jLpJI JJij <LLa^ulj Lwfcj 
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( JjJ^)u!jLjtwtSyULSyW 




:2LILiI! *!>OM ^^j tOJldbll |^ii21I (U 

: oUlkiJI .(1 

ijLjjvj jljjJI j <^»tl jL^ujjI L^jjljLs .i^=j^>JI (J^j 2j^3lj <4^>iJ jj^VIj JjVjJVI cjLiL^ <_3j_LaJ Lc-<fcji3»l 

.jJjJJJuli.ljdl *!>>.Vl 
:jdjJUcul$.(2 

*— l^jj pjLUJLl jljjl>JI ^l^j ^j-^ ij|j_U_<_ul ^a (j^^aubj . jlJj-II ^_ ^^juj^^JI jLp-M ??-^y l£^-^ O^?*^' J"^J 

( I ) 4-^j>o (J-u^^j 4»2j^Is ( I 
( 10) J^ Mftl 4_ U^d J^^>JI pjl^n L^ J^-ujj ^p- aI Jiidu-uVI 4-jtjLiJI (jr A 4-Sjjiail oJufc 

STATOR 



6-DI0DE e 

RECTIFIER J^D 







DC OUTPUT 




Yi*aiJtJ*«>jttj>b BATTERY 

"Y" CONNECTION 

i^Stlll (J-LL^JJ 4-2jjJ^ 7C-A-OJJ ( 1U ) (J^=3 '" " 



z\ 



(11) J^^tl^U^ 



STATOR 



6-DIODE _. . c 
RECTIFIER ^*i iJ G 




LZJJJt J*w*J Afljjli 
DELTA CONNECTION 



BATTERY 



LLj Jul J-u-^jJ 4»2jjJs 7c_a-ojj (11) (J^=a "ill 
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( JjJ^)u!jLjtwtSyULSyW 




(12) J^UI 2_ U^= ^VJhVI CjULw ^^j^ ^ 




. ^jl^l oil jJjJLI *l>4 jc^jj (13) J^-. Atlj 

(J A- ~\^HKSK 




~$M^- 



jJ^Jll *!j^.f ^=_« (13) J^-i.t.tl 



jJjJLl 4jvjjwC 


2 


Sjl-iVI Sj^=3LJ 


1 


(^Lm^VI )culillj.^«tl 


4 


jJj_Ji ^UVl ^UaiJl 


3 


Jj^ ^AliJI *UaiJI 


6 


CJ|Jl>.jJLI 4X.J_Q_3CjQ 


5 


Juoj 4jj-aLl^ 


8 


^-kaJJLlj <Ujjjj^3l!I ^I/j^JI J-^Ln. 


7 


J 1 J -fc. 1 1 J / >s • 1 1 


10 


<_ r ^Lc^M ^^JL (jLcjJI 


9 




12 


jljjJl J <>>*lt ^rtl^Jl ^jli 0^>" 


11 
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( JjJ^)u!jLjtwtSyULSyW 




(jjse-tluJ TcJLjLgaj (^Jul jLp-Ji J-^J j-<£lu±a jLu J J ^JJ-tl 4jscIuj ^g Jul ^.ip-l! jLp-Ji ( Jjjj>iJ ^£- Cj! Jl^jJL! <J-<^*J 
4-JL-u AJ^Ljj 4-C^j.^ AJ^Lj JujJj ^_ (( CjI jL>*j-4 )) Alu-u (J.<hllluJJ A-UUj^^aJI j^ljjJI 4jJl»JJ 4 C iLjjl L^Jjl 



i wUi* 




i-JL-Jlj i^J-tl CjIjLx^XI 7=-^JJ (14 ) J^ tUl 



ufJ*jXf 




J*l***jLm2 



OO0OO3 



uLtl pall J***>i 

jJjJLl I2_ jLjlJI J^>J CjLiLaj CjLaI q r^tl J-<^ (j^u (15) J^ M<tl 

(OMJJUIujUS))^! 

12_ rtfcUl aL^3 (j^J. JlJj-JLJ JL>Jll jLjj *2_ ^^->-^jJIj dJJj ^Hjj < ciJjj?s-<JLJ ^LalTtj&Xl CjLcj^-oJI Julc 
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( JjJ^)u!jLjtwtSyULSyW 




p ta Ll . 1 AjJL jLpU 1 g!L>,Lv a JuLu <UjLjj^^=JI j^jIjJlJIj iLaL^s L^ILbt-ti 4jjLLa_JI Cj Jiiw| Ju9 5JL>.jJLl oJJt> £-. 
jJjJLl lJl^jUj ^JLjJLjj jtjJ^t j-Ua-«JI ^C ^ujlAs LulX I (JL^JLl aJl*Jj (_^>- ^^-xisj^U 4Jjj>oj JL^JLl jLjJ J-i-a-OJ 

; ^b^LuUjj^JI uU&UI ( 1 



vj<^ 



+ <► 



t 



o— 







&J _^>. 



j/-£i« -» *^j- i . 









*fv 



^§v?fB^ 



i^yse-uuj) ALkaj ^_ ^ < rfjt^LuLcjj ^^^-i ^ fc> f a tc-i-ojj ( 1 O) (J*^ Mill 

j^j^Vl o-^W 2 ^ Ajiitlcaj j±3\ oL^jJiJI J^ j^J^n ujj . SjjAOJb-^J J^(j laU ula ul 4^U .1 
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( JjJ^)u!jLjtwtSyULSyW 




J-^L^3l11I jJj-ILj <^j^ju^ c JlJjJLI e^^^-c. J^l-i L-JLc. *_a-ojj j^JLx^> r^ 6 -^ <-~*li ^-Ljj^li^aJI cjm^la (j^j 




1 I I f I 1 




( L^JbciaJ ) AJjLLa_JI Jjj^-i (J.u^jj C-bjJs — J3 
. (jL>JU CjLiLc J-u-^jj c^jJs — F 1 
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( JjJ^)u!jLjtwtSyULSyW 




^-jLjj^^s J4H lS' L)-^ S^*-^* Lt^J * CxjLLjI j tiajul CjLiLc ^L2jJ| ^LpuJI 4-La_2j <J_u^^j eiSjJs — JN 

: (( Cr ^jL>JI )) ( ^ u i- iL LuLajj fl^ JI pkUl J-x^J e-bljisl ♦> 

.c-JL-oil BjLlujlH J^jgj (ot^UI J-a-^j <-^>k — ii 
.(( jlJjJLI IL. c-cjIMI j-<-^*U ajM^-JI cjLoUI ^LsrJt ^U^\ cr &j)) sLpJI 5J^2j Jjjl^jj <^ji^ — N 

. jJjJLI 4- j'j^' >^jlJ1 J I JL>JLl jLjj <J^>>S <^jis — F 

.(jLtTLtTu z I t-lLL^j ^ hUi J-u^^j e-SjJs — IvJ 
^jj^-lojI (jLu T'l j LgaAJ ^-kaJJLl J-u^^jj l^jJs — L/ 

(lo) (J^~" 3 mm! < t <-co3» ( (^jjIu-uj^jIj^ ) ^JLiw!^ ^-kil^J ^jj?c-JJ! ALkaj 3j*->l-i ( J_u^^J 







L 




^ L,— . 'U iL b U-s J 






^1 Ji^L. 




iH^^.^n cj 










jUif" C U»L 


ygii 








.*— ~-i f^^^vJk* 






cO^^nt 




€^ 






^ 1 1> 1 



^^Jbwl^ ^j^lljuj-s\j2 ^-kil^J Sj-51-i tc-lojj (lo) (J^h miM 
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( JjJ^)u!jLjtwtSyULSyW 




c-JLoJI J-t-^jlJI e-3jJs Lot . jlJjJLI IL. jLpJI ?:L^i <-4>k cr^ ^JJ*^J^ Jjj^J iJL^ltl J-^jJI 5J^2j — B 

. 3jLu-OJ! J^SL-L^J J LgajJU JUjJLl rt-LO.^ J-^-2 

. ifeia ccajl^j ^xil j^aUVl 4. jLUl sL^l a^^u,i V jtf\ olji^yi LT ^ j^i^itl 4. 3/2/1 

jlJj-II ^^y L^jLi^. cdJjj ^jja-Mifl t-Lu-^3 ^j^. (Ji) c-JL-oil < ^jUtl J_^^ ^^JLl J-*^ ( cjjLi^JI ) (J^-j-Hj 

LxjLjj^^s 'J ~ 



jL^JI o^Ll*ojmJI 



1^ I J * Ui 1. A 1 ■_, *, ■ I | 



-'■ -• 




4 — 






(^jjIu.uj.jIj.j rtJaJLoj Sj-St-i T 11 -^^ (iy) J^=luIJI 
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( JjJ^)u!jLjtwtSyULSyW 







U i^ 3 ^ o ] 4 



^Jl^Th-uI 



cJlitl *_Laj3 jLltiwI 4-2j^Is Tcx-bjJ ( ZU ) J^=Lufa]| 




(y^jil (JLl^jVI jLlL>w| 4-2j^Is Tc-tisjJ ( Zl ) J*^ lojI 
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( JjJ^)u!jLjtwtSyULSyW 




JL^!uUUjLu£l)2 

dJj^stjJ ^J lij (22) J^— t^i II IL. L^3 cJila J-^3 ^rj-^ (J^ J^ t^jl -*>>*J (j^ Ji^stjJ j*J^l J^4> aJLscIujjI 




(JL^JLI cjLiLa {^yo^cjs 4-2j^Is 7c_A-bjj ( ZZ ) J*^ lojI 




(JL^JLI cjLiLa .j^^^ 4-2j^Is Tc-ti^jj ( Z4- ) J*^ lIjI 
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( JjJ^)u!jLjtwtSyULSyW 



uU»llj^(3 

( 25) J^^tl 2_ U^d 5.5 mm 




4 <\~>r <})} ^JJJ^ ^j-uLjS 4»2jjJs 7c_a-ojJ (Z^)) (J^=3 mm! 

( uU*a1I ) Il^j^I J^ill JIJULnl ( u 

• A ( 4 <\~*"fi\\ ) iuijJJI ^>i.fj ( 26) J^ tfoJl 1§_ 1 o^-i ia^Uw AJjl^nj JL-^jVI jfl'^J ^ (1 

. mm 12.5 ij^L u^iil ^ jujl^ji jjLJI *>>JI ♦:♦ 




(CjL^j-tiJI ) i-U^jj^aJI ^jij.iJI aL>J I§_ 4jjL^=JI a| Jlitlu-ul ^Jaj^ls 7c^JJ ( 26 ) <J^=a t^Jl 
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( JjJ^)u!jLjtwtSyULSyW 




(50^j )u!Jb^!lk>**4 ja*fl ( 4 

( 27) J^rMI 4. U^ 
cj! jl^jJLI 4x.j-<^?e^ Jjl-lL-uj JL-^jI ciJllA q^j (^ l^i 4JL>- 4- 





Cj| JL^J-^JLJ C-x^J-ll C-xjL^JI (J^lSsJ^ 7CA-OJJ (Z /) (J^~l Mitl 



( 28 ) j^auSJl 4- U^ jLi^Vl jl^Ij pjVl jU^ 4-jio H^rl( c-j 

CjIjl^jJLI icj-^st^ JIjllL-uI dJL^ c-xj>iJ JL^I ciJlJjfc ^j^aJ *J (M 





CjI Jl^j^Jj c—x^j-ll c-xjL^J! (j^sejb 4»2jjJs tc_a-ojj (Zo) (J^~" 3 n< 
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( JjJ^)u!jLjtwtSyULSyW 



ulJb^l >L*J ulUJI ujWI . 

CjI Jl^jJ^I icj_<^jst4 (Jl JLlL-uI ^-LlIc C-x-^O (JL-^Jl -ij^J aJl^. 4JL>. ^_ 





i-JL-aJl CjI Jl^jJLI (j/T*»^ 4-Sjj^U tca-ojj \Zy) J^aiuIaJI 

( 30 ) Jj=lAJI 4_ u^i jL^vi ji^ij ajVi jU^ eiiiji^i a Atj pi (c_j 

CjI Jl^J-II 4X.j^J3t^3 J*±jlju ci-Liic. ^-^^ (JL-^jI -ij-^J 5JL^ I2_ 





4-JL-a]| CjI Jl^jJLI (j^xst^ ^JLjis 7=-^^ (30) J^ M<tl 
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( JjJ^)u!jLjtwtSyULSyW 




JL)>4)^jL^luU^UI (5 

A^-lU-JI icj^-oJl ^Ic ciJj^JLl J-i-ti .1 
*Uul f^tl 4-^D^iul Cj 1 rt t r> \^A c, clot*. 

( 31) J^lAJI 4. U^= i^SI^I SjJtiJI 



.JuJu>JI pt^olt 



jUa Ji JtLdJl 




4± jt±*t ^Di Ja**dJ ^iii 



^J>^jL>Jl rt ka f flit 4-U|^J| SjJuJI ( H j f ^> 4»2jjJs 7c_a-OJJ (j)l) (J^^—n ni II 
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( JjJ^)UJjLjty/LSyULSyL4 




JljvIj 0L>iJ| £— ciJjj?tI(j e_3j_<-u jILpaj V I j^J-4 ^jLS L^-JL^u Jl>*jJu ^jj^=lj LcJu^. -_ 

.<dt jljI^jI c-^j^ jN^ jl^jJLI o^ cr^- J«^j ^P 3 (j^UoVI >L^d 4_ j^ijlt ciJj^j ULx 4- -3 



J^J^JU? 




^jMiJI ^^jXI ^j-a^t^ 4-2j^L tt-a^jj ( J 1 ) J^ Mitl 
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( JjJ^)u!jLjtwtSyULSyW 




4-JLjJI ^L-tiVl j-^p s-^^ 4jL^ dJj^JI pfc i a (jT*-*^ lXIc 

i c-j ) ^0_La-2Jj| *_a 4-jjl Hj II c-xJL-u J-l^jj^ p t^U) ^_ Z / 1 ji1h!i nl *_a 4jj1 V> \\\ c-xj^j.4 J-x^jj ^j ^j^JZjI] 
*_a-ojJ p-J 4_L<Jj| g.^ t ^ J £)] <-j-<-^>0 L&jLi^. (^^LJUl (^ySe-CaJ) *— lis J (^-^- (J^t-JiJl jl fl*w (JjLoUj ^ H iXl ^_ ( —^ 




( 32) j^_jJl 
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( JjJ^)u!jLjtwtSyULSyW 




^Ul (3 

( Jl^>JI rtk *a _ (J^-jJLl ) Sj^l-i J^i 4-x-^Liw CjI <ifc(4 (O 



LilII a Jiir" < r< j CLcJ^S 13.5 JlJjJLIj CLcJ^S 12 ^Lj 



J^ 



L* 5 






jLuJI jIjlJLc 



*_4 ( 4_^jL2JLl mJI ) 4_Jjlsj cILLoljI j^-La-S < T f-(-uLuJ £)| c-^o^ ^J^'-i (J-^ 3 ^13^*' tiJUL-ajl J-l^jj 
(jIjjVi ALkaj ?c-l^jj ^JuJl (JjJ^>«-t'J CJlji-LLfjUl p>J-)t f^H 3 ^ ^r ^^^J-^ ^fi>^ CcJ&jjl^ I ^jljJ^lj 



u^» 




0*111 


5^31 jJI 


JL j^AjL^I 


CjIjjVI fllSu 


B j^uf 


9- Jb aLIaj 


Bjj-^f 


^^jLdjVI aIIaj 


R^i SjUVI^Uii 






W o^l 


( jJ5tAII aII^J 






Ct juuaS*? 


SjLiVI aU^j 
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gjjUXI / bis 

( CjljLiVI ) 7zZ*£ _ J^9 - 7cl^ 7-LuLa .Z 

( ^j^^V Ulj ^JLjlJI jj^-JI (Ji-^ ) (^Oi>.jw<3 j j 7-LuLc .J 

cjljLiVlj tc-xjI <^U (Jii-^ t 4_4jj_^ Sj^j^i _Z 

j^IjJlJI 4-jL^>J 4-jL^jv CjIj^I J-<^jlL-4jlj IjlJ 4-_xjL)j^^=JI 3j*^>.VI cJjJbjj ciJ^L<-u^l j 4 1 ^ j £)? ^LjlJI 

. cJiJbJI ^j^s A-xjLjj^^JI 

: j^-iAJI cjIj-^jl^JLI . 1 

• J^P^' O^L^*-" ^^^i-y C ^'-^ J J c^^^ 1 ^' 
(-.f-t-uLlll jj_iii]| (J Lgju-LdU 1 <--<j>iJ^ ( j^-tiaJI t^jXC- c_JjIL^3u<3 ) 4->aL2JLl ^j-tuULj ^f-*J (J Jl-lL-uj jjj^^' jL^jl^j! Ju£.J 
^jL^3 I j}j ( 4-Cj^-oJ j Q ( s*i h ) C-(-(-oLlH (jjs (Js) j^-x^ j^HiwI |jL^ 4JU j^^dI j| c_JjJLUJlI ^j-^3 ^1 (j-aJ^ J-^^ 
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( JjJ^)u!jLjtwtSyULSyW 




: Sj.jIjJI £-kljja_2 

J < ^ gj I J-&J ^j-tuc^ljJl Sol 7cj oj ^JLjlJ! jLpJI ^jIj^_<-u JlJ^. i-^Djj?tIL<3 ^j-ti^^Lj 4-Ll<-uj Sj^jI jJI x_1sL2J {jj^^j 

^jLjj^-u 5JL^ IL_j . Sj^jI jlJI JL-^-jI (<CL^j ^j-tuc^Ll-JI 4_Ln_uj J-^Sj jIL^jI jl a-uIj juu . ajjLU_JI ^^c Sj.51 jJI 

( 1) J^auSJ! 4- U^d.Sj^IjJI J^>jj J-^^4- Bj^IjJI ^-LHj^mm JLl Jj^AjjLljJI 

jL^uaJ>U 4JLL2JI 4JLdjJI 3 



^-^'■j 





aj L n jd ' i"i ■-■ j_4-S 







: jjl J ££l3 





^i-^^jji d>"- «***,** 



<^3 fc 



"***^^*UJ ^^J^d A 



<^= 



di jji -4_uj3j 



Cjl^LlL>w1 5—liIj *_a Sj^jIJlJLj 4_^L>Jl Tc-uLiJLl 4jL$j>* £yz ^j ^- 3 qjj I Jl^JJ jl^>J| ^1} Sj^Llc 4jjLLa_JI 

( 2 ) J^i ,^,tl 4. U^= ^UJl jLlUI t> jL^>J! 
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( JjJJ)u!jL^LSyULSyW 




<UJI jjill AljLSflJl sJij 




'J 



Lu-oJI (^Jl^| 4- ^LaJLgeliJLl Cj}L*.jJtl fl$M 7^-Kfc} (2 ) J^ >V 



(3 ) j^,t,ti4. 



*f Uial 




Sjlliill yl 



i-uLjj^^JI Sj.51 jJJ j,^^^ 4-Jl tc-l^jj (J) J^=LuiJI 



62 









( JjJ^)UJjLjty/LSyULSyL4 




: Si^l &)Uj ^^ 



jjj^ii 2uli.l JJI *l>»Vl cite : ^IM 

( 4-JujJI ) Cj^L^jJL! (J^AJ ^j-sa-3t£: *_lL-aJ 






4-u-uLdU J-^JUl ^j-aJ^Lc (J-ojJ 
4-i^ljJI Cj|jLli]| (j-a-J 
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I Ju^> ?^^>^ -Z 
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( JjJ^)u!jLjtwtSyULSyW 




(33) J^i ^1 4. U^.AjjllaJI ^L^ J^l .1 

( 34 ) J^mMI ^_ U^d . jJjJLl cujjj^Lu^ ciLL ^ .4 

.J-^jlJI iJjLU (JT i^. JlJjJLI j-^>j ^ .5 

.<dl jllL-uI jf jJj-<J] 4-aj^UI ijLu-^JI 4_l<v.Li ^-Ij^Lj ^ .6 

. C*-uTlL] 1 jula Luuwz J-tij 4-jL^3u<3 ^_ JlIj-II < - ljl^zdjuU rtjb <uLj < ^ tl j ^j <a st a tl 4-JU^. £>-4 ^l^jjVI Juu . / 

. jJjJLl 3j^3LJ ^^jLl J-U-oJI C-X^=3J .O 

.c-jjIUU jl>JI JJ j-u-oJI jui .9 
.jJj_<JLt a_uL)j^^=JI cj^Lu^>jI]| ( J-u^>jj jt^.1 . 1(J 




(23) J^-jJl 










( JjJ^)UJjLjty/LSyULSyL4 










1 Ju^s 7-Lio .Z 



7-LJ>iJ 



66 









( JjJ^)u!jLjtwtSyULSyW 




(35) J^i^tl 

ALLEN 
WRENCH 







BEAR3NG 
PULLER 




THROUGH-BOLT 
STILL INSTALLED 



COLLAR 



TURN HANDLE 



3^Lcl jLi^. 






PLASTIC OR 
BRASS HAMMER 




THROUGH -BOLTS" 
REMOVED 
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( JjJ^)u!jLjtwtSyULSyW 




( 38 ) j^i^tl 4. U^ jjj^ii ^uVl ^Lkii! j^j ^ .4 



















qTjJKi^ 




k 


ALTERNATOR ^^^ 
DRIVE END ^ 
SHIELD 






.11*411 ^LtfltLluJi fS^ 

D / 

ALTERNATOR 
ROTOR 








^. 



TERMINALS 




SMALL WRENCH 

jj^ai ^>j\ ^LkiJl Lil^ ^2^ ( 39 ) j^^tl 

4_^>L>JI 3j ay^\ aIjljt^ r >«L> ^^ sciAJl 5_JUaj ^LfSJI (j.LlLi jJj-<J] *-A~>*\ JlJI ^.Ij^^I dJLs 5_JU^. juu V 
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^jj3s_<laj| ALkaj 4-LkaJ^ jLtlowl 4-JUjlj ^j3 
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( JjJ^)u!jLjtwtSyULSyW 




.4Jjl Ujtl C-X^J-4 *_4 J-^>J^ ( j^-^^M dJULaJl ) jL^>Jl ^j-4 C-c3*jJll L_3j^LJI 

( 40) J^i^tl 4- U^ AJjlkJI C-Jl^u £* J^jJ ( J^uiVl dJULaJl ) jU^Jl ^ c_JLJI c^jJaJI 

(jljU (J3^=3lJ Ld 3_iLCj 4juLl^JI 4-^Dj^uiJ! Lk_iJu>iJ (^a-!i icj^-cail (^i^. BjLlujJI ciJjj?t4 JjLI/ (Z 

RPM 2000^1500 

i 




^j^e-jJI aUoj 4_lLJ^3 7=-^^ ( 40 ) J^ (fall 

.pl^fll 4_ Jiiw CT 1^. Jju cJj£ 15 (jjp J^=al cJj^UI SjL) 5JU- 4- 
. ( JlJjJLI ) 4-J^ (jr^- J^ <^>S 13.5 £>* JS? 4-<mj3 cJjnJI <j-"L^ **Ijj9 ^J^ 4~J 

^j-a J-UjlJI JL^IoJ (jj^j J^ 

^^ (j^^rrti L yJI ^Ijjx^I *Jt] £>*j (j/nrrtlj JlIjU 4-JLiJ JlJI ^IjjxVI lilij : JlJjJLI Ji-b JlUr ? (2 
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( JjJ^)UJjLjty/LSyULSyL4 



c-JjJuJLLj 4-x^ L>JI BJljlJI 4-LaJuIL Z 

j^j-LaV! ^j-uLt2-^ jL^>*. J) 



1 JU^> 7-L>O.Z 
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( JjJ^)u!jLjtwtSyULSyW 




tbUlulluljia^ 



£±#^1 4«u2* 




AAAr 



(41 )J^^JI 

( 41) J^ Mltl 4- 1 0^ JLtjIlj AJjlUjtl *_A ^tjltt l ^JJLLjC^\ <J-uLl1a (jj-^jis J-L^^U ^ .1 

e-x^jJLl JjJ^ntl jf AJjlUjtl SL>ol L yu^=*JU rngMitlj C-JL-oJl AjjlUjtl JjJ^i J | da^MJl J-^JJ .2 

4JjLLa_JI 3L>oLj p ^ < ojIj 

.ijuLuaJ! ^jJl!1 oUJbu V M,v j? R P M 2000 j 1500 c& L« ^j^JI ^ ciJj^JLl j/\ .3 

.jLjjJI /^-UJ ^) J?e - < -^' r*»-^-> O*^ ' ^-^J"^ J^^^^' (J-^W^ 3 ^'J^ "4 
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( JjJ^)u!jLjtwtSyULSyW 




jjj.ll I j ^j b ^pJI A-uLjj^^=JI SjJuLJI ^jLa ^^JLl cJlA^=JI I§_ JUJj jLHi^VI I Jl& 



Atjjti jtfUhi* 



h JK'Vi ^Lt« 



xr*ii 




»jU- A, 



( 42) J^iJI 

J '^^- j ^jj>o jLlL^VI jL^j>J Sj^JuJLl 4-4jL2Ju Lka-u-bl J I i-xJUj^^aJI Cj I 2 3t 1 1 . ' ^A^ 7^-^ (^ -^ 



73 









( JjJ^)UJjLjty/LSyULSyL4 







c-jjJuJLlj 4-^>L>JI BJulJI ilaJ-ti .z 



1 JU^> 7-L>iJ .Z 



74 









( JjJ^)u!jLjtwtSyULSyW 



( 43 ) J^uUI 2_ u^= R P M 2000^1500 <j^L« ^ ^u^ai julj^ji <>l lii^i jiLi .2 



ti 



Lk. I JJ jJjII 4- 4-^^ ^li <-<j-!Lj ptx;tl ^jLa jJjII Sjjia Ciiu^ I J] cJj^ill tj-^Vl ^LiLa t^l .5 



•Lljjl 



ju^fl^Ui- 




^^ 






UiU# di- 



rt taJLs (JjJLJ ^jj?e-Ja]| ALkaj .j^^^ 4-2j^Is tc-l^jj ( 4.3 ) J^=LulJl 
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( JjJ^)UJjLjty/LSyULSyL4 










C-xJJ Ju 3 J Lt-t-u . 1 

c-JjJlLc 3Jlc 4-LaJ-tI/ ..Z 



j»L^I^I 
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( JjJ^)u!jLjtwtSyULSyW 







^«a jtf L 41m£j ^j^^* !l 4^4! 




j^-ui]| icj_<^jst4 ■j^^fl 4-2j^Is tc-i-ojj (4) J*^ tlJl 
LaJlj jj^j Jui3 JLfc^l jfl'^tl e-Sljisf Ju>j 4-ccla^La Ju£. 7-Lu-^Jtl ^.L^f lij 5JL>. IL. 
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( JjJ^)UJjLjty/LSyULSyL4 










c-JjJlLc 3JlC 4-LaJ.tI/ .Z 

4->3jL2Jl! . j^-L^V! 4 c-Jj-iil ^j-uLl2J ^yais*. jL^>* .3 



j»Lyuiiii 



CjIj^-x^ 4-xlc .Z 

LuLj^^=> <zJ>L_uf iiJ .3 
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( JjJ^)u!jLjtwtSyULSyW 




(5 ) J ^i^, tl 4- U^ 4JjjJI 4. (2 ) c^jUl ^ jU^ii ^liil L^jiaJI 

Lollj ( 4-JLjJI ) <J>*>M jj^j JL-^jVI aJl^. ju£.j J-u-ojiJI v->o JL>Ji ^J^ 4- 

4- (3) c^j^UJI *_a ^jliil jL^>JI L^jbj (z) l^j^UJI *_* jL^>JI ^jb J-^>jt jL^>JI ^j-oAj (3i>^ ^c -z 

LflJlj VJLpf J^jJLl u$^j JL^jVI iJL* 

*CLj 0jLi£. 4_JjjJI J_^.jJI 4_ (z) j ( 1 ) *2_>-^ L/H ^-jjl t^jtl ^3-jjis <j_c ^^-jj^^d J^H (JtH^>^ JL^t£. _ 3 

(5 ) J^lAJI 4. U^= (3 ) < (2 ) L^kll crs> cU^iUI 




<_3 



\\V 



aijj*vi ^jj ( 5) j^i^ti 




S-J^ 



jL-isri .ji^i 



^MiJ( J->.jJLl (j^^ % ^ 4-2j^Is tc-l^jj ( j ) J^=luIl!I 
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( JjJ^)u!jLjtwtSyULSyW 




^IjJaVl e^Uj 4-dJjJI >^l j^ : LuiJ 

( 6 ) J^lAJI 2- U^a 
cSjiaJlj (2) L^jiaJI (j^j Jl u£\ dJLl& JJ^J L&Ju£. (4)j (1 ) (j^jiaJI (j^j LuLj^a IjLu Jjudj? - 3 

(3) 

aj! 86 Lf£>S2 j-Lu (4) e^jJ^JIj (1 ) (j^jJ^JI (>u ijcjLiil jL^>- J-*-^j^ - 4 




( _^C.LljJI (JjVjJ.1 i _y£L2cJ£ iSjjJa TtoisjJ (O ) J^— I i"l 




-fll^IeVl ^jj (6 ) J^i.Ul 
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( JjJ^)u!jLjtwtSyULSyW 




OFF j-^j lt^- JL^-ti^l 7-Lni-^ x_t^ . 1 
(7) J^rMI 2_ U^ JL^j! ciJLl^ <j>5^} ^ 

( E ) cSjJaJI *_a ^ jjlUjlt cJl 1ti \\ cSjJsj (F ) L^jJaJI *-A S-^J-5' L-SjlaJI AJjLLajJI L-£>\jl2>\ J-x^jf - 4 



E 








\ B 








/A 










oo o 




~#BBtt> 








^*%2Jx\ 


\ * 


v^x 






o^o 


c 










i 


^ *J 



L^ljio^l ^yjji^Lj 4-^j>M J^j-^' o**^ ^d>^ ^-^j^ ( ' ) J^— »iJI 
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( JjJ^)UJjLjty/LSyULSyL4 










c-xjj Ju 3 j Lt-t.u . 1 

c-JjJlLc 3JlC 4-LaJ-tI/ ..Z 

i>ajL2JLl . j^_l^2I 4 cJj-dJI ^j-uLl2J (_^L>. jL^>* .3 



j»L&l^l 
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( JjJ^)u!jLjtwtSyULSyW 




^JLc ^J-ljl^^jjI ^jj_^3ijj cjLvL-4jlJLI <j!j-dza ^yji ?7jL>Ji ^j_<-u2i LdJL-uJl cb^ls *_a ^Ll^JLc uj'^j c-jLcujI 



^Ua.U.^1 — UU^ i£jM 




4-i^L>>.jJl CjLse-i-uLl! cijjjsta .j^^fl 4-2j^Is 7c_a-ojj (o ) J^3LulJl 

dL^ Cjj ^J 6' ^^! (5)j (1 ) j (4 )j (1 ) i-JlsJI eiiljJol Cr JLi jii^jVl jU^ L-aljJst J-^jl - 2 

(9 ) J^ir^tl 4- U^3 0LI4UI CTU 4Jjlj^L^I 



(DCD- 



4S 



,8?* 




© -3) 



r± 



S) d 



Ohm meter 



(9)J^,H 
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( JjJ^)u!jLjtwtSyULSyW 



Jk^V (4) < «j Utl *_a 2jjlU.lt eJl m< 11 < aj kJlj (1) ( aj kJI *_* e-c^jJll i_jjLkjJI c-bjJs J_^jt - 3 




(10) J^nAfl 

4jjIj <T< mVl Ll& (3)j (2) oLLgiJl jrj_j ajjIj^L-uVLj ^j^^t^lj J-JLij 5JL>w 4_ ciJj^>JLl Jjl^I _ 4 

(11) J^ Mitl 1§_ 1 0^ ( 4 * U 2j 4 Cjljia ^^jLl ) C_JjLu_4 J^ mM (^lL )j ( 7tj£ ) J-i-^J ^^1^. JJ^JUJ £)? 




( lDj^uiii 
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( JjJ^)u!jLjtwtSyULSyW 



<uiU Sj^l j fj^sejb : LulS 



iij.:iji 4ji >^* 



C-\-X3 Cr^O- 






-o o 







MJ±* 



cc^ 



C3^ 

(13) J^.t.tl 4. U^= J^Jt! 4. (1 ) ^j 
( c. ) e^j^UJI *_a (jj^j jL^>JI c-JL-uj 



4JJL1.J 
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( JjJ^)u!jLjtwtSyULSyW 




: Ot 



iiiil 



^j-^ jl^dG jLp-JI (Jj-i^j aJl^. iJL*. ^_ i-iiil Sj^jI^ ^1} j^P-^ l)j-^J o^ ***^' lK 3 gfc -^l 4-^-t <jh>^ o^ ■ ' 

7-LliJLl (^^ic daJuiaJI (3^j-^ (j-C c-JL-oJl (JL-^jVI ^ajst^l _ O 

ciJJj ^<a Jl^sGj .j^^^I j^_ui]| j^jLgai> 1 lJjJu (^^i^- (J^y S^L-oVI ^c tc-xjLl^-II £-£&>• lJlSjj Ju£. ♦ Yjl 

7c-ul caJLl JL^I ^_ <—<_i£. (^^ic (J^y S^L-o VI ^C tc-xjL-^JLI (j^aju lJiSjj : LiULj 

4-ajlJLc (1 :^JLc J-UjlJI I Jufc (JJl^j <j a^autJlj lI^Ij Jl <JLc. ^j-4 <J Juj jl lJuu-^j ^j ^£ j-Sj 3^.Ll^ VI : uUlj 

^jia-aieJLc Ju^>* jJ Jl^j>JI jJ <<^a ( ^ Sj^jI Jul ^_ 3j^_l^d 

( 1 3) J^rMt 2_ U^ s*L*)M Jjl^ ^LlUj JLWiVl ^V^n : UaLi- 

3j^l^ -*>>»J Lt^- (J^ L&Ju£. J^p-^ J t^aj ^J liLs 4-LijLluj Ju£. 7-LLLa <J| J l^j jLp-JI O^ 3 'M jW"^ -^ 

AjJjuJI 3ju*l-i jl T-Lultl ^_ i^jIaLa 

. t-LlIII (JIjllL-uI 



,^p—— ' - Ui* 




-U-i £ ytHjjiLi . 



(13)j^jji 



Sf.uidVI J4j3j^ ihii^ : I trials 
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( JjJ^)u!jLjtwtSyULSyW 




(14) j^ui 4_ u^= sjU«ji 




7,620 (300.00) 



(14)J^jji 

J^ Mftlj 7c-t^j-^ jjb L^s 4 j^ijJLl J^d^j ila-^^^La ciLl^ - ^ 

(15) J^=lA]| IL. U-^d daj JaJl jjla\ uxa aIjlscIujjLj 4_u-ufjJI jf 4-ti^l lLij tlaJl 4-JU*j j*L*-2JI - 4 

(15 ) j^i^.ti4-U^i i^uiai s*l*vi ^k. j^j L p^ da-u^Ji ^u^4-j^i^i .5 




( 15)j^.tt 
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( JjJ^)UJjLjty/LSyULSyL4 




^j-u-xjjJI ^-^LaVI t-Lu-^JlI 
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( JjJ^)UJjLjty/LSyULSyL4 







(fbVlQiAjijA)fbVl^I^ 


j^LutJI 


(» 


|t*J 


4»> 


V 


5awaijjia^i 


VaSUluljL^I 










aIAj I§_ JU^tl JuJu>o i^jJUC 


1 










SjLllJI ^ jJjJLl cda 


2 










L^_U^DJ>J J jj_u-a]| tils 


3 










jJjJll ^lj^-1 (J-^3t£ 


4 










inllSJI *l>J>Vl Jljbiuil 


5 










aIAj 4_ JUttl JuJu>o i^jJUC 


6 
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( JjJ^)UJjLjty/LSyULSyL4 




U)JUI(«J^j 



c-jjJuJu oLajJjua 



















j~l^Ll*JI ^a Juj-tl 4-3L-oj c_jjJl<JL! ^j^3ucjj SJl^jJI 



(5;mij2jijA)fbVl^i^ 






♦ ♦*♦♦ 


♦ ♦♦♦♦ 


♦ ♦♦♦♦ 


♦ 


♦ ♦♦♦» 

**4 


>tfLull 












ajLu-aJl ^ jjjll tils 


1 












jJj^U aJ^IjJI *!>*Vl <iA2a 


2 












^j^/^ill ^ll^/l 2 il**tj<* \L r<^( 


3 












^jj^-loJ) jLp SjuijL£ow| 


4 












^1^1/1,1 J 1^>^ , I* t ^j^- /~l 11 A 1 1^1 < si r<<^j 


5 












J ^#tt ^l m| a aM , ,<tt ,lr tj4 JJ , «U" 


6 
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■o.'iifl(| lliiiji]||q.o.'inll pilnlll nnlnll iiiiiiiif ||)ll 



<tt 




* l iM^I 



(( d 1 Mltl ) 4—^J^kJI ^jU 



V 



(i fl 1 mil )^Sj,^JI^l— ) ^Uj^Jt (J^)uljLty/LSaiLSa« 



:f*Lill3Jb^JI^JtA 

. 7-^L^VIj (j^^fltl 4jl <\C ^-tj^ij 4HjLu^> (^ic SjJlSJIj lJiL-oJI 4 rtjfcjJ C-JjJuJLl 4-^juc 




. Ju^jIlJI AUaj ^.Ij^} i^jjuo ^^ic J-^ c_jjJQXI ULD^J O' 

.^.J^ J-^=3 4 rtjfcjj cJlL-oJl ^lj-^1 i^JJUO (^^ic >J-^ C-JjjCLtl (JJp^-lJ (J! 
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Likji as^i ^Lj jL^jiiijitiij f i>i 



J = tLiu»^ ^l^f^l JUiVIc^- 




4-jJuuJ AjLseTn-cLJ (1) (J^=3 "' H ^- L^^ 4-uLj^^=3 AjbLL ^j 4-ajL^_^=JI 4jaLtaJ| JjJ^o ^^JLc J-<^*J 0JL&J 

. dJj^>JLl (J-tt-ujJ AjI Jlj JU£. t ^ < aiJ aj^UI ^jLjj^^JI jLp-JI JL^J (^^ 
: ^-JLolIII *_a-o!j-4 Aj^Lj 4J (JjLuiuC j^>o (^i^ 3^LC J-l^jj (j^\ S^L-oVI 3j^t-i I JlC Lc SjLlloJIj A-UUj^^aJ! 
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. ^LkJL JLuiVI ^lila J^>>5 - AM 



LOOSC STARTER 
CABLE CONNECTION 



IGNITION SWITCH 
TUMRLEH OH ACTUATOR 

PnOEMMS 



BURNED SULtNOK] 
CONTACTS 




POOR CADiE 
C(]NMFCTIONS 



SWITCH 
PROBLEMS 



KAH (]H 
MlSADJUSTED 

NEUTRAL 
5AFFTY SWITCH 



(jLc V 1 T-QiLc f-^J-4 7C-1-OJJ (Z) J^"" ' '" " 
^ ^= i j tjj J j r 11 (J SJul CjIJ CjIjI j < u tl 4— L^Li^j Olji-u-cJu 4juLl*2_1( Cjl^j^ mi tl (jia-ftJ a I ka I J 1 (jL_& Ajlirl < r< j 

( 2 ) j^,t,ti 4. U^= . ( u ^,mUjjjV|) 
t(ldill)^illlkiUI(4 

(3-uolju (^Lfi 4_aji2j ^1| ^JJpiS (J-lluaTJI 4-Cj-<^jat4 (j-t*^) 3 1 < *aj 1> 1 ijt^l jJl tiJu^o ^1} 4j1 Jl>o1 Ju£. (^j "J^" 3 • ) 
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jSJiftJt^ 4a*±i 



U3ttf l\ J*LIH 3Ui" 



ajtjLktJl > jUJ 







J±£jI1J ji.£-il*Jt *££**• £LiiJt 



U — A lLsL2JJI *_4 J-u^jjJI (_^jj3 (J^juC^Lj ^Uj <i^p^ (^-^-jJI 4-^>* ( (j-a-L^aJj ) (^JujL>Jl C-JL2JI 

.e_3l Ju>JI (j-wj^ ^jLu_ul *_a ^j-o^dJlJuj! (J-"J^ (jLu_ul (j-uIutJ \A 

(hiLJI)Kjall$ib(5 
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Juu-u 4-^dj^I/ ^j-^3 dJj^>JLl (J-Lt-LujJ 4-^j^UI CjljjjJI ^Jlc Juu (^JlJI (JjJu>JI (j-^J 



R.P.M4S,\\tLsj^jLJI 


CjLjIj-U-<-u^I ±Sc 


200 JI 40 & 


4 


230 ji 130 & 


6 


200 Jl 120 ^ 


8 



(4) 



s /■ 







LT JU-JI jll!I 3 jt^La 7=-^jj (4 ) J^ Mitl 
^ JL^tj^b^L^loL^J (5) J^aAJl ycco^ ( U ) c^j^ J^i A ^ J^jJLl U*-> L>f ^ 
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jUU'Jf* 



jlj^UHLyl 




(7)J^Atl 



(6) J^i^tl 



( 7)J^ Mill 4- U-^3 (Jj-ui-JI JlJI 3 JL£.IS JUjlL-uLj (jtjjJLtl <>L*jI ^Sj^-A (j^noj tiUi Ju£. 




mJj^ouJ! JLlJI 3 JLC-L^ Tcx-ojJ (7) (J^=3 toJI 
[ J-x^jJL! 4_^L>J| ( kjt^a-J J T^LjjVi j-Ua_C ^^-co-J J-x^jJL! ] 4»4_<_uL>iJ 4J1L*. ( h ts^ ) Jjl^J-II ^_jJs (^^i^- 1 ^JJ >^jj 

LJ 4-ccuC^m 4-U^Jj^=Jl SLij^iiil ^J ^1^-jJI 4-u_uL?eJj| 4JiL>JI ( OuLajuS ^y^2) J-l^jJu {jA -ij^^J 
cdJi i-^jJLjC Q ^=3 OJJ 4X.1 m< 11 C-Jjl rir *_A J_x-^jJLl JjJLJ L^JlJ^. (8) J^ m< 11 A- 1 o^ 4-JjLU_JI J} -^J-^J 

. ^gj-ui-Jl juJI 3 jicUa (JL^jlL-uLj 

jjJa-C CjLiLc ^-^LfjLj CjLoLa 3 JLC J-<^jlL-uj 4-^sj^>J1 ^.Jlj dJj^>JL ^j^uu (jljJ-^J 4-l3l^3 f-^ ^3^ Lr^* J J ' ^ st * 

* U * o-^ &S* jW-^' j^^ ^tP^ (JW 1 ^' < -- ) »- < 2J-^ (jy-o-uii cjL-iLc c-jLLa-sVl (Jj^>^ (J.<hllluj JL^JLl 4jj_2jJj r-LiuVl 
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AJjLW 



(9)J^jJl 




a±}§j>£if a*ftjj< 



(8)j^Atl 



[likJI ]^jJ^UJLJJ^^Jjij 



>jpej£\ .jdja 



uillaJ 




7 ' 



□i^s 



rf=^ 






4jjUajji uAjrf 



JCZD 



( . M...H ) i^^JI £_>L> s^Sb *l>4 ^jj (10 ) J^ ,1,tl 

f. Jl_J ^JJ 3j^Ll4 fjjL&^A AJjLLa_JI jLp (J I ^J>0 Cj|jLu-a]| (^Jl>wJ 3jl-ij 3j>Jl Jl! ( 1U ) (J^=3uuj]\ £— ^_<-ujJl < T iui3* 
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[Q c^jJaJI J I [ B] i^IL. II J}U* LijIj i [<L^jJI ] ^JjJUl cJJLl! 4- J-^jII [ Al^ ^jJ^JI ^_ l,n/) 
[ i^S JlJI ] ^rjJjiJl 4- (^m< jULuLc Jl^c^ JlIjjj < rtltl 4_ jLjlJI j^ t *Uj3 JlJI ] (^Jjlll CjULa l-3jJs 4- -*3^>^ 
[ L)] j [ A] (^O-La-SJJI *_a (J^t-t^jUJI ^^j^ ^j^jl-^^Lj *u-J ^-jp^ (j-t^-L-JI 4 fl*w [4— <^jJI ] c.c-1^ ^-pULj c_jJlj?cJj 
< r?l Mt tt CjLiLc J j 4-jjLU_JI ^j-^a a^LSJI ^j^lxjjJI J_i_i^3i]| ^c 4 oj^tl (^L-c J^H J^-^ ^^^J ^-*-^ ' * 6 ^ ^ JdL? 

^j-u^dJlIJI (j-^pJ 4JL^ltl 4jl3|jJI <JL^j>0 ^1 4_)|jU>ol Ju£. [4-^JlJI ] L-JjB aJlSj (^JJLa^ CLdbjJI <julOJ 4_ JJJU^ 
4_JL^. ^Hj l£1]jljj 4_sl Jl>JI <j-"J*-2 (jLLiuI *_4 ^j-u^dJlJ-JI <j-"j*-2 ^jLL<-uI ^lujl^.j (^lui jLujllU 4_4Ji2j ^JJ ^Jip^ 

^U>JI 

(11)J^lAJ1^_U^= J (( 2iL.aH Xi^sjjJI 



Jb-di'i ^jd j£ 



4^4-'i \ <jJ-jIji i^lodi 



up*,y 



djli\ jLSj ji Jn^i a 



4-5Lfj'i\ JjJJ^'i 4au 



^-4^ 




jISjj'i J*4J 



^UuluiV' 1 ^iflC- 



Jluu'i ulild 



4-ca-XJjJI 4-^dj^>J| ^^Li ^Ij^-f 7=-^J^ (11) J^ Mitl 
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[^^!]JSytiJ![l 

( 13) J^_jJI 4_ U^ L-a}Un Ji.|j L^L^l^4 J'r n »^L^ 'Accl^j j^Uclc ila^l^ JiJjJI 







.JjsfiV'i C-iii 



jL^^d'i ClAila 



4-^dj^>J| ^£-iu ( J^a-j-A ) ^.lotw 7c-tJ3jJ (1Z) J^~~ i '" 



JL*iluLiU[2 






LjLjL^U 



CjLoLc ^j_^ ^—Jj^^aJI jLpJI ( J-l-i^jILj (*J-2J 



.AJjLLa_JI ^J| ^JLjjlIs Lu-ojI iL-^ILc ^jj^aij <l^p^ £ ( i-JL-u) ^jLujIj c r-QZu-uVI j Ja£ CjLiLc ^JJ (JL^iij 
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gL222ririjfe(4 

(13) J^aiAJI 4_ U^3.4±2Jjj 4JMiw j^ (^ jJI jLjlft £-d-*^ J-*^^ (j7^>- AjjLlJI 



,*■■"•' "■'-■:■ j*jae ^UnniV'i ^ae. ^Lil* 




(jL-3 I JlJ Jl_p^^Uji ji^r CjL<-uL>ij J^jjJa (j-^- cr^'J-^W ^-^^LH 3 ^Luj-ljuz I ji^r ^_ S^j^jJL! (^jL>JLi (^^-^J 
jjJa_c ^j-cl^^Lj (^p-51 5-Jj3^lXI C ilj ^-qjIj r-LLZLi-uz! j l^lC CjLiLa f-jj-*^* (J^Li* J^^ (J W 1 ^' < -- ) '-^ <3 4r J*-**' jW-^' 

: JU^UI^t^t ( 5 
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1 ^jlr <jJJjl-^d Jlj^jj^ 4-4_<_uL>ij 4_xl>- Jhi>^ O-^ ^6 ^l^j JJ^ l£^-I1 ^LlZL<-uVl ^j <;r 4-jL#j 1 ^jlr j ^"j^ 

Jx^juJI S Jb- j ( 8 

.a^Jl!| S^UJJ icj^^-ail ^a-tiL>iJ ^Uj <jJLl JUJ 3j>-l1^3 11 (jLu-o 21 (i eiil JU>J( <J-"J^ J^^ ^LLLa ^jLu-ul Jj 

^ ^L9 ^ 4-C.LujlJi c-JjL^. ^L>ijLj (jljjJ^Jl ^.LJjI j*j( JlJI jjJa-jul ^ j_^ju j^tiL-^J I ^j-t^jJI (^-uaiju (^i^- (J-^y 

.j*j!jl$1 j-l^jlJI J^XlA ^j-C jj* t<^\\ L yujul\ J uzJu (^JlJI ^)iajL2Jl 

j^Jlj 4_jLs 3 ajajJb Sjj^IOOO 4x.j < u j ciJj^m jb liLs 3jj_i 15 ( hLuj 11 j^Jlj Sjljf m 11 ciJj_>JL SJl^IjJI 
J-*ij 4JL£Li2jj jljjJI j_t^jtJI *tj^f <^1 ^=3lJj J J (^J-J Iju&j 4_1^jJLj Sjj_> 15000 =15 xlOOO < oLlm 11 
^_ 1 o*^ ^j-LLu-tTul 4 jl <^r Jlju < ^ 1 n\ 11 (j-^-2 (J <^ ><3 i (^^-J^. (J-^y l>^^ -^W^i (*"* '^V^ ^i^^^J^' 2jjjuaj| Sj-2j1 

^llLlClI 1 4-Cj-<^?e^3 tc-l^jj (^jJl (14 ) J^aLuIail 
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t>jL«Ilil3U 



^jL^iU 




iOsAjLijjt i*«i 



: >wL^ <£l£aJ ( 1 

( 15 ) j^,t,ti4.u^ 




jti*l* 



3±£aIlJ j»Sj.l*Ji ii^*** £LiiJi 



^U^l jj^J^Sl! Aljjla ^Jajj (15) Jlilj 

(15) J^rMI 2_ U^i J^JLiuJI ^Ju jOc ^Lj^^JI 
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u.JaiJI *lji 



^JjJ ^iifi 



JLJI 



Jjij4 <Ailj 




^cj^JI jjLiJ ,j^ijl-fi 



^ju/LJll jjlL £juujju1\ Zjaijb pjuajl ( 16) (J^auoJI 
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(J^)uljLty/LSaiLSa« 




JjjUUI^La 



ciJj^JLl ^ i^Dj^JI ^^Lj cite : JjVl o£>«lJI 

dJj^JLl £y* cdi Juu i^sj^JI (jJjL <j-^t^ »(jr^^' 6d>^' 

< dJ < uJl 4-^dj^>J| (jJJu 4Jj^>0 :<*lJLl<Jl ^jJ^jJI 






4-u-uLdU J^qjuI (j-oJ^Ld (J-OJJ 
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(J^)uljLty/LSaiLSa« 






4-tijjJ| Lr^'-^ < -r L £J L ^ ^J^-" * 1 



j»L*J!^! 



< a < ka m / >I/L^j3 . 1 



LH L 
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4jjLLa-JI J-i-i^a Ja-a^! (1 








STARTEE 

bracke; 



ciJj^>JLl I§_ ^ILt-uj (j[^=3us (jjs 2^-^j^W ^^Lj 7:lj^i ^Jajjls ^-^J^ ( lo ) (J^=3 t^JI 
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(i fl 1 mil )^Sj,^JI^l— ) ^Uj^Jt (J^)uljLty/LSaiLSa« 









ii . ii 
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j-jl-la 2I C-XJ^J-4 *_a 4jjLU_JI C-t^J-4 ( +) 

"^IjlJ!" ^^Jl <_iUI 4. ( 50 ) J>JI ^j^Vl ^Lu. ( _ ) 
( 19 ) J^lAJI '<L. U^= " « rtJM.tr i^=j^J! £jL fu-* ^ ajjLMI JL ( _ ) 



30 ifcjkif 




(50 ) t_3jiaJI <jj.> j>4 JjjusjlJI 7=-cb_JJ ( 19 ) J^Mitl 

( 20 ) j^i Atl 4. u^= ( 50 ) <-fl>Jl J^jf ( 2 
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A>50 




(50 X^jUl ^ c^jiit ^^ ( 20 ) j ^i^, tl 

4^=j^ji ^_>l ji.b juai ^uu j^uti (C ) ^jUi j^i ( f 

(21 ) J^^ft 2_ U^= "U2j1\" ^jUI «Jdil 4_ (50) .-SjUl ^ ajjLLJ! ^^^ J^jf 

ift>*50 
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30j>ji 




"i^jJl" ^^111 cJiJUU J-^?tlJI jLtTtrwl 7=-^JJ ( 22 ) J^ Mitl 

( 24) j^iAtl 




(j^jpJl 3^j^. )LlL>*1 4-2jvIs tc_a-o 9J (^T- ) (J-^=3 till 
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Ii_ L^D "^JM^Jl'' JjJL-tlJI 4\* Ml ( J-a-5fc^ (J-LtLl CjLLl^Ij-UJ J^jLL-Aj^J-C ^jJLiJl (J 1^3 lit 5JL^ 4_ .4 
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